Cells redox environment modulates BRCA1 expression and DNA homologous recombination repair.
Cancer development and progression have been linked to oxidative stress, a condition characterized by unbalanced increase in ROS and RNS production. The main endogenous initiators of the redox imbalance in cancer cells are defective mitochondria, elevated NOX activity, and uncoupled NOS3. Traditionally, most attention has been paid to direct oxidative damage to DNA by certain ROS. However, increase in oxidative DNA lesions does not always lead to malignancy. Hence, additional ROS-dependent, pro-carcinogenic mechanisms must be important. Our recent study demonstrated that Tyr nitration of PP2A stimulates its activity and leads to downregulation of BRCA1 expression. This provides a mechanism for chromosomal instability essential for tumor progression. In the present work, we demonstrated that inhibition of ROS production by generating mitochondrial-electron-transport-deficient cell lines (ρ0 cells) or by inhibition of NOX activity with a selective peptide inhibitor significantly reduced PP2A Tyr nitration and its activity in different cancer cell lines. As a result of the decreased PP2A activity, BRCA1 expression was restored along with a significantly enhanced level of DNA HRR. We used TCGA database to analyze the correlation between expressions of the NOX regulatory subunits, NOS isoforms, and BRCA1 in the 3 cancer research studies: breast invasive carcinoma, ovarian cystadenocarcinoma, and lung adenocarcinoma. TCGA database analysis demonstrated that the high expression levels of most of the NOX regulatory subunits responsible for stimulation of NOX1-NOX4 were associated with significant downregulation of BRCA1 expression.